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(54) Rotary drum type device for separating solid particles from a liquid 

(57) A rotary drum type device (1) for separating 
solid particles from a liquid includes a rotary screen 
drum (2) having support rods (4) extending in the axial 
direction and arranged cylindrically and having a pro- 
jecting portion in a radially outward end portion, and a 
wedge wire (5) wound spirally on the outer periphery of 
the support rods (4) in substantially crossing direction to 
the support rods (4). The wedge wire (5) is arranged 
with its one side facing outward and two other sides 
forming a slit which widens radially inwardly between 
adjacent wedge wire portions and with an inward apex 
of said wedge wire being welded to the projecting por- 
tion of the support rods at crossing points. The rotary 
drum type device further includes a container (8) con- 
taining a liquid to be treated disposed outside of the 
rotary screen drum (2) for reducing pressure in the 
rotary screen drum (2), and a scraper (12) for stripping 
off cake produced on the outer periphery of the rotary 
screen drum. The width of the slit of the wedge wire (5) 
is within a range between 1 micron and 150 microns. 
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Description 



This invention relates to a rotary drum type device 
for separating solid particles from a liquid. 

Known in the art of separating solid particles from 
liquids such as sewage sludge and contaminated liquid 
is a vacuum filtration system using a vacuum dehydra- 
tor. The vacuum dehydrator has a rotary screen drum 
on which a filter cloth is attached. The rotary screen 
drum is partly submerged in a container containing a liq- 
uid to be treated and pressure of the inside of the rotary 
screen drum is reduced by operating a vacuum pump 
while the rotary screen drum is rotated. The liquid to be 
treated is thereby dehydrated and cake of solid particles 
is produced on the surface of the filter cloth and this 
cake is scraped off at the end of one cycle of the rotary 
screen drum by means of a scraper. 

The prior art vacuum dehydrator however has the 
disadvantage that meshes of the filter cloth used as an 
element for separating solid particles from a liquid tend 
to be filled with solid particles during each cycle with 
resulting prompt reduction in filtration efficiency. 

There has been proposed, as disclosed in U.S. Pat- 
ent No. 4,407,720, a rotary drum type device for sepa- 
rating solid particles from a liquid which includes a 
rotary screen drum in which the conventional filter cloth 
is replaced by a wedge wire provided on the periphery 
of the screen drum. 

It is however impossible for this prior art device in 
which the screen surface is formed by wedge wire to 
realize a fine slit of less than 1 50 microns between adja- 
cent wedge wire sections by reason of manufacturing 
technique and therefore it is only possible for this type of 
device to filter out solid particles having a diameter 
exceeding 150 microns. In case it is necessary for this 
type of device to separate solid particles having a diam- 
eter of less than 150 microns, an extra filter material 
such as a filter cloth must be attached on the wedge 
wire screen surface as described in column 1 , lines 18 - 
24 and column 2, lines 64 - 66 of the above mentioned 
U.S. Patent No. 4,407.720. In this case, the problem of 
blockage of meshes of the filter cloth by solid particles 
arises in the same manner as in the conventional rotary 
drum screen using filter cloth on the screen surface. 

Thus, in the prior art rotary drum type device for 
separating solid particles from a liquid which uses a 
wedge wire on the screen surface, it becomes neces- 
sary to attach a complex and large device for removing 
blocking of meshes of filter cloth or, alternatively, to sep- 
arate solid particles by adding an expensive coagulating 
agent to a liquid to be treated and thereby coagulate 
solid particles into particles of a larger diameter which 
can be caught at the slits of the wedge wire. 

It is, therefore, a first object of the invention to elim- 
inate the disadvantage of the prior art rotary drum type 
device for separating solid particles from a liquid using a 
filter cloth and the prior art rotary drum type device 
using a wedge wire and provide a novel rotary drum 
type device for separating solid particles from a liquid 



which has less tendency to causing blockage than a fil- 
ter cloth and is capable of removing blockage easily 
when it occurs and moreover capable of separating 
super fine solid particles without need for addition of an 

5 expensive coagulating agent. 

The conventional rotary screen drum using a 
wedge wire as its screen surface is generally manufac- 
tured in the following manner. 

An apparatus for manufacturing the conventional 

io rotary screen drum using a wedge wire as its screen 
surface includes, as shown in Figs. 18A and 18B. a 
screw b disposed to be rotated in a bed a. A slide c is in 
threaded engagement with the screw b and a carriage d 
is fixed to the slide c in such a manner that the carnage 

is d can move along rails e laid on the bed a. A disk-like 
front support rod holder g is rotatably supported on a 
bearing f provided in the carriage d. An electric resist- 
ance type welder k is fixedly mounted on the bed a 
behind the front support rod holder g. In the rear of the 

20 welder k is rotatably disposed a disk-like rear support 
rod holder i. A plurality of support rods j are generally 
cylindrically arranged in the circumferential direction at 
a predetermined interval and these support rods j are 
held at either end thereof by the support rod holders g 

25 and i. By driving and rotating the screw b in one direc- 
tion by an unillustrated drive mechanism, the carriage d 
is moved in direction A on the rails e. Simultaneously, a 
wedge wire I is fed from a wedge wire supplier h (shown 
in Fig. 18B) and wound spirally on the cylindrically 

30 arranged support rods j. A part of wedge wire wound on 
the support rods j is shown in a section. The wound 
wedge wire I and the support rods j are welded to each 
other at their crossing points by the electric resistance 
welder k. 

35 This electric resistance type welder k has, as 
shown in Fig. 19, an upper electrode k-1 disposed out- 
side of the wedge wire I and a lower electrode k-2 
formed with openings through which the support rods j 
are supported. The upper electrode k-1 is in contact 
40 with the wedge wire I and the lower electrode k-2 is in 
contact with the support rods j. The wedge wire I has its 
smooth side directed radially outwardly and its apex 
opposite to the smooth surface in abutting contact with 
the radially outwardly projecting portion of each support 
45 rod j. Fig. 19 shows a part of the spirally wound wedge 
wire I in section. 

In this prior art apparatus for manufacturing a rotary 
screen drum, there is usually distance of 500 mm to 600 
mm between the axis X of the screw b and the axis Y of 
so the screen drum. This distance causes an error in feed- 
ing of the screen drum in the direction of A due to 
deflection of the carriage d and a gap in feeding. More 
specifically, according to this device, an accurate slit of 
the wedge wire I can be formed on condition that feed- 
55 ing of the screw b in the direction A is accurately trans- 
mitted to feeding of the screen in the direction A. In 
actuality, however, due to weight of the screen and also 
to friction caused by sliding of the support rods j through 
an opening k-3 of the welder k when the screen is fed in 
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the direction A, the vertical axis of Z of the carriage d is 
deflected to the axis Z\ Therefore, the carriage d is not 
fed in the direction A with its vertical axis Z exactly 
crossing normally to the axis X of the screw b. There- 
fore, the inclination Z - Z' of the vertical axis Z of the car- 5 
riage b causes an error in transmission of feeding of the 
screw b to feeding of the screen. Consequently, it is 
extremely difficult to achieve an accurate feeding which 
is required to realize a super fine slit width of 150 
microns or less. 10 

Further, according to welding by the conventional 
electric resistance type welder, electric currents of a 
large value flow in each of the wedge wire I and the sup- 
port rods j and welding is achieved by utilizing a high 
heat which is produced when the apex of the wedge is 
wire I is brought into contact with the projecting portion 
of the support rod j. Thus, the wedge wire I and the sup- 
port rods j are repeatedly subjected to a highly heated 
state and a cooled state during the welding process 
which causes distortion due to heat. This heat distortion 20 
causes a subtle error in the width of slit m of the wedge 
wire I wound on the support rods j and, for this reason 
also, it is impossible to realize a super fine slit of 150 
microns or less by the prior art apparatus. 

It is, therefore, a second object of the present inven- 25 
tion to provide a method for manufacturing a rotary 
screen drum suitable for use in the rotary drum type 
device for separating solid particles from a liquid achiev- 
ing the first object of the invention. 

The rotary drum type device for separating solid 30 
particles from a liquid achieving the first object of the 
invention comprises a rotary screen drum including 
support rods extending in the axial direction of the 
screen drum and arranged generally cylindrically with a 
predetermined interval, said support rods having a pro- 3s 
jecting portion in a radially outward end portion, and a 
wedge wire wound spirally on the outer periphery of the 
support rods in substantially crossing direction to the 
support rods, said wedge wire being arranged with its 
one side facing outward and two other sides forming a 40 
slit which widens radially inwardly between adjacent 
wedge wire portions and with an inward apex of said 
wedge wire being welded to the projecting portion of the 
support rods at crossing points of the wedge wire and 
the support rods, a container containing a liquid to be 45 
treated disposed outside of the rotary screen drum, a 
suction device connected to the rotary screen drum for 
reducing pressure in the rotary screen drum, and 
scraper means for stripping off cake produced on the 
outer periphery of the rotary screen drum, the width of so 
said slit of the wedge wire being within a range between 
1 micron and 1 50 microns. 

According to the invention, by forming the slit of the 
wedge wire as a super fine slit having a width within a 
range between 1 micron and 150 microns, fine solid ss 
particles having a diameter from 1 micron to 150 
microns which could in the past be separated only by 
employing a filter doth on the screen surface or by 
coagulating the solid particles into particles of a larger 



diameter by adding a coagulating agent can be sepa- 
rated easily by the device of the invention without using 
the filter cloth or any other filtering material or using an 
expensive coagulating agent. 

In one aspect of the invention, a rotary drum type 
device further comprises one or more rolls which are 
disposed in parallel to the screen drum with a predeter- 
mined interval between the outer periphery of the roll 
and the outer periphery of the screen drum, said rolls 
being capable of pressing cake produced on the outer 
periphery of the screen drum and thereby enhancing 
dehydration of the cake. 

By pressing the cake produced on the periphery of 
the screen drum by the rolls, the cake can be dehy- 
drated more effectively. 

In another aspect of the invention, a rotary drum 
type device further comprises guide rolls which are dis- 
posed in parallel to the screen drum with a predeter- 
mined interval between the outer periphery of said 
guide rolls and the outer periphery of the screen drum, 
and an endless belt provided along the guide rolls for 
covering the cake produced on the outer periphery of 
the screen drum. 

By covering the cake from outside by the endless 
belt, the cake is sealed from the outside air and this con- 
tributes to increase in the suction force acting in the 
screen drum and thereby enhances dehydration of the 
cake. 

In another aspect of the invention, a rotary drum 
type device further comprises a wire brush provided in 
contact with the outer periphery of the screen drum and 
extending in the axial direction of the screen drum for 
preventing blocking of the slit of the wedge wire by the 
cake. 

In another aspect of the invention, a rotary drum 
type device further comprises a scraper plate provided 
in contact with the outer periphery of the screen drum 
and extending in the axial direction of the screen drum 
for preventing blocking of the slit of the wedge wire by 
the cake. 

In another aspect of the rotary drum type device 
further comprises a line of fluid injecting nozzles pro- 
vided in close proximity either to the inside or outside of 
the screen drum and extending in the axial direction of 
the screen drum for injecting fluid onto the screen drum 
and thereby rinsing the screen drum. 

In another aspect of the invention, a rotary drum 
type device further comprises a vibrator provided at a 
location at which it can impart vibration to the screen 
drum. 

Since the wedge wire is used as the screen surface 
in the device according to the invention and no other fil- 
ter material such as a filter cloth is required, occurrence 
of blocking due to solid particles is less frequent owing 
to the proper function of the wedge wire. Consequently, 
by mounting a relatively simple means such as wire 
brush, scraper, fluid injecting nozzles and vibrator as 
described above, blocking of the slit of wedge wire can 
be removed while the device is continuoulsy operating 
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without stopping for an operation for removing blocking 
of the slit. Consequently, a complex and large device 
such as a backwashing system used in the prior art 
device can be obviated. 

While it is a feature of the invention that the device 5 
does not need any other filter material such as a filter 
cloth, a filter material having a predetermined thickness 
may be provided on the outer periphery of the screen 
drum and the width of the slit may be set at a relatively 
large value below 1 50 microns. w 

In another aspect of the invention, a rotary drum 
type device for separating solid particles from a liquid 
has basically the same structure as the first described 
device but is different from the basic structure in that the 
wedge wire is not wound spirally as in the basic struc- 15 
ture but is provided on the support rods in the form of 
separate rings disposed in parallel to each other. 

In another aspect of the invention, a rotary drum 
type device further comprises a filler including a plurality 
of filler plates in the form of thin plates having a thick- 20 
ness which enables the filler plates to be inserted in the 
slits between the rings and each being provided for 
each of the slits and a holder rod holding these filler 
plates, said filler being disposed in the axial direction of 
the screen drum in such a manner that the filler plates 25 
are inserted in the respective slits between the rings. 

By adopting parallel rings instead of a spiral wire, 
when the screen drum is continuously rotated in a state 
in which the filler plates are inserted in the slits, the filler 
plates do not interfere with the wedge wire in the form of 30 
the parallel rings and, accordingly, blocking of the slits 
can be completely prevented with a simple mechanism. 

A method for manufacturing a rotary screen drum 
used for the rotary drum type device for separating solid 
particles from a liquid for achieving the second object of 35 
the invention comprises the steps of: 

(a) preparing for a screen drum manufacturing 
apparatus including a screw supported rotatably on 
a support frame; 40 

rails laid under the screw; 

a screw cover which extends coaxially with the 

screw and is threadedly engaged on the screw 

and has wheels rotatably engaged with the 45 

rails, said screw cover sliding along the screw 

by rotation of the screw; 

an annular front support rod holder rotatably 

supported in the vicinity of a forward end of the 

screw cover and holding one end portions of so 

support rods; 

an annular rear support rod holder rotatably 
supported in the vicinity of a rear end of the 
screw cover and holding the other end of the 
support rods; 55 
drive means for driving and rotating the front 
support rod holder; 

a wedge wire supply drum for storing a wedge 
wire; 



a pressure roll which is disposed in parallel to 
the screw cover at a predetermined interval 
from the outer periphery of the screw cover for 
pressing the wedge wire wound on the support 
rods to the support rods; 
a wedge wire holder which is mounted on a 
frame vertically pivotably at a location immedi- 
ately before the wedge wire is wound on the 
support rods and has a wedge wire insertion 
opening having a size slightly larger than the 
cross section of the wedge wire and having a 
configuration similar to the cross section of the 
wedge wire and which has has foremost end 
portion having a configuration similar to a bird's 
bill; and 

a laser welder disposed at a location immedi- 
ately after the wedge wire is wound on the sup- 
port rods; 

(b) placing support rods having a projection in a 
radially outward end portion circumferentially gen- 
erally in a cylindrical configuration between the 
front support rod holder and the rear support rod 
holder and holding the support rods by the front and 
rear support rod holders; 

(c) feeding the cylindrical support rods in one direc- 
tion by rotating the screw and simultaneously feed- 
ing the wedge wire from the wedge wire supply 
drum and winding the wedge wire on the cylindrical 
support rods through the wedge wire holder; and 

(d) welding an inner apex portion of the wedge wire 
to the projections of the support rods at each cross- 
ing point of the wedge wire with the support rods. 

According to this method, since the screen drum is 
disposed coaxial with the screw, feeding of the screw 
coincides completely with feeding of the screen drum 
and there is no discrepancy between them. Secondly, 
welding is made by controlling laser beam instead of 
electric resistance welding. According to this welding, 
laser beam is projected at a limited, narrow portion in 
the apex of the wedge wire and the projecting portion of 
the support rod at a moment when the wedge wire con- 
tacts the support rod and welding is completed instanta- 
neously, so that the entire wedge wire and support rods 
are not influenced by heat and no distortion due to heat 
takes place. Thirdly, by the provision of the wedge wire 
holder having a bill-like foremost end portion at a loca- 
tion immecfiately before the wedge wire is wound on the 
support rods, the wedge wire holder can be inserted in 
a narrow gap defined between the cylindrical support 
rods and the pressure roll located above the support 
rods and, accordingly, f lextion and twisting of the wedge 
wire can be controlled completely and extremely accu- 
rate positioning of the wedge wire immediately before a 
welding spot can be achieved. Owing to combination of 
the above described first to third novel features, by man- 
ufacturing a screen drum by employing this manufactur- 
ing device, a screen drum having a super fine slit of 
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wedge wire having a width from 1 micron to 150 microns 
can be manufactured. 

Preferred embodiments of the invention will be 
described below with reference to the accompanying 
drawings. s 

In the accompanying drawings, 

Fig. 1 is a perspective view showing an embodi- 
ment of the rotary drum type device for separating 
solid particles from a liquid made according to the 
invention; 

Fig. 2 is a sectional view taken along lines A - A in 
Fig. 1; 

Fig. 3 is a perspective view showing a part of the 
screen drum in an enlarged scale; 
Fig. 4 is a sectional view similar to Fig. 2 showing 
another embodiment of the invention; 
Fig. 5 is a sectional view similar to Fig. 2 showing 
another embodiment of the invention; 
Fig. 6 is a sectional view similar to Fig. 2 showing 
another embodiment of the invention; 
Fig. 7 is a perspective view showing a wire brush 
used in the embodiment of Fig. 6; 
Fig. 8 is a perspective view showing a scraper plate 
used in the embodiment of Fig. 6; 
Fig. 9 is a perspective view showing another 
embodiment of the invention; 
Fig. 10 is a perspective view showing another 
embodiment of the invention; 
Fig. 1 1 is a perspective view, partly in an exploded 
state, showing a screen drum used in another 
embodiment of the invention; 
Fig. 1 2A is a view showing a spiral wedge wire used 
for making parallel rings in the embodiment using 
the parallel ring type wedge wire: 
Fig. 12B is a view showing a state in which the spi- 
ral wedge wire is partly cut and welded after shifting 
one pitch; 

Fig. 1 3 is a perspective view showing a filler used in 
the embodiment of Fig. 1 1 ; 
Fig. 14 is a view showing a state in which the filler 
is inserted in the slits of the parallel rings; 
Figs. 15A and 15B are views showing a device for 
manufacturing a screen drum used in the invention; 
Fig. 16A is a front view showing a wedge wire 
holder used in the above device for manufacturing 
the screen drum; 

Fig. 16B is a side view of the wedge wire holder; 
Fig. 17 is a perspective view showing a manner of 
laser welding used in the manufacturing device; 
Figs. 18A and 18B are views showing an example 
of device tor manufacturing a prior art screen drum; 
and 

Fig. 19 is a view showing a prior art electric resist- 
ance type welder. 

Referring to Figs. 1 to 3, an embodiment of the 
invention will be described. 



A rotary drum type device 1 for separating solid par- 
ticles from a liquid has a screen drum 2 fixed to a rotary 
shaft 3. The rotary shaft 3 is connected to a known drive 
mechanism (not shown) which can drive and rotate the 
screen drum 2. The rotary screen drum 2 has, as will be 
clear from Fig. 3, support rods 4 extending in the axial 
direction of the screen drum 2 and arranged generally 
cylindrically with a predetermined interval and having a 
projecting portion 4a in a radially outward end portion 
and a wedge wire 5 wound spirally on the outer periph- 
ery of the support rods 4 in substantially crossing direc- 
tion to the support rods 4. The wedge wire 5 is arranged 
with its one side 5a facing outside and two other sides 
5b and 5c forming a slit 6 which widens radially inwardly 
between adjacent wedge wire portions and with an 
inward apex 5d of said wedge wire 5 being welded to 
the projecting portion 4a of the support rods 4 at cross- 
ing points 7 of the wedge wire 5 and the support rods 4. 
The ends of the screen drum 2 are closed by seal plates 
2a. 

A box type container 8 for temporarily storing a liq- 
uid 11 to be treated having a high water content rate 
such as sludge and supplying this liquid 11 to the 
screen drum 2 is provided outside of the screen drum 2, 
extending in parallel to the screen drum 2. The con- 
tainer 8 communicates with a tank 10 storing the liquid 

11 to be treated via a tube 9 and receives the liquid 1 1 
from the tank 1 0. The container 8 has an opening on the 
side facing the screen drum 2 so that the liquid 1 1 will 
be deposited on the outer periphery of the screen drum 
2 and carried out of the container 8 as the screen drum 
2 is rotated. In the present embodiment, a bottom plate 

12 of the container 8 has an inclined opening end which 
is in contact with the outer periphery of the screen drum 
2. This inclined opening end functions as a scraper 
means for stripping off cake deposited on the periphery 
of the screen drum 2. 

The inside space of the hollow screen drum 2 is 
connected to a known suction generator 13 such as a 
vacuum pump. By operating this suction generator 13, 
the pressure inside of the screen drum is reduced. 

The screen drum 2 has also a liquid takeout tube 14 
for taking out a liquid content collected from the liquid 1 1 
by suction. 

The width of the slit 6 of the wedge wire 5 of the 
screen drum 2 is set at a suitable value within a range 
between 1 micron to 150 microns having regard to the 
type and nature of the liquid to be treated, the purpose 
of treatment etc. 

The operation of the device 1 will now be described. 

The liquid 11 to be treated is supplied from the tank 
10 to the container 8 and the screen drum 2 is rotated in 
the direction of arrow B while the suction generator 13 is 
operated. The liquid 1 1 to be treated is deposited on the 
screen surface consisting of the wedge wire 5 of the 
rotating screen drum 2 and carried out of the container 
8. Since the inside of the screen drum 2 is reduced in 
pressure by the operation of the suction generator 13 
and, therefore, a majority of the liquid content of the liq- 
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uid 11 to be treated is sucked into the inside of the 
screen drum 2 through the slit 6 and taken out of the 
screen drum 2 through the liquid takeout tube 14. 
Among solid particles floating or being suspended in the 
liquid 11, those having a diameter which is larger than 5 
the width of the slit 6 remain on the screen surface and 
carried as cake 15 having a relatively small water con- 
tent rate and deposited on the screen surface. Before 
one cycle of the screen drum 2 after production of the 
cake 15, the cake 15 comes into abutting contact with 10 
the bottom plate 12 of the container 8 which functions 
as a scraper means and is stripped off the outer periph- 
ery of the screen drum 2. The cake 15 thus stripped off 
the screen drum 2 falls into a cake collection box 16 and 
accumulated therein and then is taken outside. The 16 
above oepration is repeated and the liquid 1 1 is contin- 
uously collected from the screen drum as the cake 15 of 
a low water content rate. 

Rg. 4 shows another embodiment of the invention. 
In this and subsequent embodiments, the same compo- so 
nent parts as the embodiment of Figs. 1 to 3 are desig- 
nated by the same reference characters and detailed 
description thereof will be omitted. 

In the embocfiment of Fig. 4, two rolls 20 are dis- 
posed in parallel to the screen drum 2. These rolls 20 25 
are made by bonding a rubber sheet 20b about an iron 
core 20a. The gap between the rolls 20 and the outer 
periphery of the screen drum 2 is set at a value which is 
slightly smaller than the thickness of the cake 1 5 formed 
on the screen drum 2. 30 

By this arrangement, as the screen drum 2 is 
rotated in the direction of arrow B, the rolls 20 come into 
contact with the cake 15 formed on the outer periphery 
of the screen drum 2 and are thereby rotated in the 
direction of arrow C. The cake 15 is pressed by the rolls 35 
20 and liquid content in the cake 15 is thereby squeezed 
out resulting in reduction in the water content rate of the 
cake 15. 

Rg. 5 shows another embodiment of the invention. 
In this embodiment, four guide rolls 22 which are dis- 40 
posed in parallel to the screen drum 2 with a predeter- 
mined interval between the outer periphery of the guide 
rolls 22 and outer periphery of the screen drum 2. An 
endless belt 23 is provided along the guide rolls 22 for 
covering the cake 1 5 produced on the outer periphery of 45 
the screen drum 2. 

By this arrangement, as the screen drum 2 is 
rotated in the direction B, the endless belt 23 comes into 
abutting contact with the cake 15 formed on the outer 
periphery of the screen drum 2 and thereby is driven. By so 
this driving of the endless belt 23, the guide rolls 22 are 
driven and rotated in the direction of arrow D. Since the 
endless belt 23 covers the cake 1 5 from the outside, the 
cake 15 is sealed from the outside air and this contrib- 
utes to increase in the suction force acting in the screen 55 
drum 2 and thereby enhances dehydration of the cake. 

Rgs. 6 to 10 show another embodiment of the 
invention which include blocking prevention means and 
various blocking prevention means used in this embodi- 



ment. The basic structure of this embodiment is the 
same as the embodiment of Figs. 1 to 3. 

In Fig. 7, as means for preventing blocking of the slit 
6 of the wedge wire 5, a wire brush 26 extending in the 
axial direction of the screen drum 2 is provided in the 
container 8. 

As the blocking prevention means used in the 
embodiment of Fig. 6, the wire brush 26 may be 
replaced by a scraper plate 28 provided in contact with 
the outer periphery of the screen drum 2 and extending 
in the axial direction of the screen drum 2. Alternatively, 
as shown in Fig. 9, a nozzle tube 31 having a line of fluid 
injecting nozzles 30 may be provided in close proximity 
either to the inside or outside of the screen drum 2 and 
extending in the axial direction of the screen drum 2 and 
the nozzle tube 31 may be connected to a fluid supply 
source (not shown) for injecting fluid such as air or water 
from the nozzles 30 onto the screen drum 2 and thereby 
rinsing the screen drum 2. 

Alternatively, as shown in Fig. 10, a known electri- 
cally or pneumatically operated vibrator 33 may be pro- 
vided on the seal plate 2a of the screen drum 2 in 
addition to the basic structure of the embodiment of 
Figs. 1 to 3 so as to impart vibration regularly to the 
screen drum 2 and thereby remove blocking of the slit 6. 

In another embodiment of the invention, as shown 
in Fig. 10. the slit 6 of the wedge wire 5 may be set at a 
relatively large value below 150 microns (e.g.. 100 
microns to 150 microns) and a filter layer 35 may be 
formed on the outer periphery of the screen drum 2 by 
providing a filter material such as diatom earth. Separa- 
tion of solid particles from a liquid can be achieved 
mainly by this filter layer 35. 

Rgs. 11 to 14 show another embodiment of the 
invention. The device for separating solid particles from 
a liquid has substantially the same basic structure as 
the embodiment shown in Fig. 6 except that, in the 
embodiment of Fig. 6, the wedge wire 5 is wound spi- 
rally on the cylindrically arranged support rods 4 
whereas in the present embodiment, the wedge wire is 
constructed of a plurality of parallel rings which are 
wound annularly on the support rods 4. Slits 41 are 
formed between respective rings 40 and the width of the 
slits 41 is set within a range between 1 micron to 150 
microns in the same manner as in the embodiment of 
Fig. 6. 

For forming these parallel wedge wire rings 40, a 
wedge wire 42 is spirally wound on the cylindrically 
arranged support rods 4 as shown in Fig. 12A. Then, 
this spiral wedge wire 42 is cut into upper portions (1), 
(2), (3), (4), (5) and (6) and lower portions (a), (b), (c), 
(d), (e) and (f) along line P in Fig. 12A. Then, either the 
upper portion or lower portion of the cut wedge wire 42 
is pulled horizontally to shift one pitch and the upper 
portion (2) is welded to the lower portion (a), the upper 
portion (3) to the lower portion (b), the upper portion (4) 
to the lower portion (c), the upper portion (5) to the 
lower portion (d) and the upper portion (6) to the lower 
portion (e) respectively as shown in Fig. 12B. 
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In this embodiment, a filler as shown in Fig. 13 is 
provided. The filler 45 has thin plate-iike filler plates 46 
each being provided in correspondence to each slit 41 
of the wedge wire rings 40 and a holder rod 47 which is 
inserted in holder rod insertion apertures 46a formed in 
the upper portion of the filler plates 46 to fixedly hold the 
filler plates 46. The filler 45 is provided in the axial direc- 
tion of the screen drum 2 in the container 8 in such a 
manner that the filler plates 46 are inserted in the slits 
41. 

Referring now to Figs. 15 to 17, a method for man- 
ufacturing a rotary drum screen used in the rotary drum 
type device for separating solid particles from a liquid 
according to the invention will be described. 

A screen drum manufacturing apparatus 50 has a 
front bed 52 and a rear bed 54. A screw 64 is rotatably 
supported by bearings 60 and 62 which are mounted on 
support frames 56 and 58 provided on the front and rear 
beds 52 and 54. The screw 64 has a threaded front por- 
tion 64b of a large diameter, a central step portion 64a 
and an unthreaded rear portion 64c of a reduced diam- 
eter. Rails 66 are laid on the front bed 52 below the 
screw 64. A cylindrical screw cover 68 has a threaded 
inner periphery and is disposed coaxialiy with the screw 
64 in threaded engagement with the screw 64. Wheels 
70 are fixed to the front end portion of the screw cover 
68 in such a manner that the wheels 70 can run along 
the rails 66. Thus, the screw cover 68 slides along the 
screw 64 as the latter is rotated. 

An annular front support rod holder 74 is supported 
rotatably and not movably in the axial direction in the 
vicinity of a foreward end of the screw cover 68. An 
annular rear support rod holder 76 having a central 
opening 76b is supported rotatably and not movably in 
the axial direction on the reduced diameter portion 64c 
of the screw 64. A drive unit 78 for driving and rotating 
the front support rod holder 74 is connected to the front 
support rod holder 74. The drive unit 78 can rotate the 
front support rod holder 74 with a rotation speed neces- 
sary for realizing a desired width of the wedge wire slit. 
The rear support rod holder 76 is driven by the rotation 
of the front support rod holder 74. The rear support rod 
holder 76 has a smaller diameter than the central open- 
ing 67a formed in the welder support table 67 and can 
slide in the central opening 67a. Since the diameter of 
the large diameter portion 64b is larger than the diame- 
ter of the central opening 76b of the rear support rod 
holder 76, the movement of the rear support rod holder 
76 in the advancing direction is prevented by abutting 
engagement of a front surface 76a of the holder 76 with 
the step portion 64b of the screw 64. The rear support 
rod holder 76 is rotated by rotation of the front support 
rod holder 74. 

A wedge wire supply drum 80 storing wedge wire is 
disposed behind the welder support table 67. A disk-like 
pressure roll 82 which is disposed in parallel to the 
screw cover at a predetermined interval from the outer 
periphery of the screw cover 68 for pressing the wedge 
wire wound on the support rods to the support rods. The 



pressure roll 82 is rotated as the screen drum 2 is 
rotated. 

A wedge wire holder 84 is provided at a location 
immediately before the wedge wire is wound on the sup- 

s port rods. This wedge wire holder 84 consists of holder 
portions 84a and 84b for enabling the wedge wire to 
pass through them as shown in Figs. 1 6A and 1 6B. After 
passing the wedge wire/these holder portions 84a and 
84b are fixed together by means of bolts 85 and nuts 86. 

10 The wedge wire holder 84 has a wedge wire insertion 
opening 84b having a size slightly larger than the cross 
section of the wedge wire and has a configuration simi- 
lar to the cross section of the wedge wire and has a 
foremost end portion 84c having a configuration similar 

15 to a birds bill. The holder 84 is fixed to a rod 90 by 
means of a bolt 92 and this rod 90 is pi votably mounted 
on a frame 96 pivotaby in the vertical directon and 
unmovably in the horizontal direction. By inserting the 
bill -like foremost end portion 84c deeply in a gap 98 

20 between the screen drum 2 to be formed and the pres- 
sure roll 82, accurate positioning of the wedge wire 88 
can be realized. 

A laser welder 100 of a known construction is dis- 
posed at a location immediately after the wedge wire is 

25 wound on the support rods. 

Manufacturing of the screen drum is performedin 
the following steps: 

(a) The above described apparatus is prepared. 
30 (b) Support rods 102 having a projection in a radi- 
ally outward end portion are placed circumferen- 
tially generally in a cylindrical configuration 
between the front support rod holder 74 and the 
rear support rod holder 76 and the end portions of 
35 the support rods 102 are held by the front and rear 
support rod holders 74 and 76. 

(c) The cylindrically arranged support rods 102 are 
fed in the advancing direction (in the direction of 
arrow E in Fig. 15) by rotating the screw 64 and 

40 simultaneously the wedge wire 88 is fed from the 
wedge wire supply drum 80 and wound on the cylin- 
drically arranged support rods 102 through the 
wedge wire holder 84. 

(d) The wedge wire 88 is welded by the laser welder 
45 100 at its inner apex to the projections of the sup- 
port rods 102 at each crossing section. 

(e) Upon completion of winding and welding of the 
wedge wire 88, the front and rear support rod hold- 
ers 74 and 76 are released and a completed screen 

so drum is taken out of the manufacturing apparatus 
50. 

Claims 

55 1 . A rotary drum type device for separating solid parti- 
cles from a liquid comprising: 

a rotary screen drum including support rods 
extending in the axial direction of the screen 
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drum and arranged generally cylindrically with 
a predetermined interval, said support rods 
having a projecting portion in a radially outward 
end portion, and a wedge wire wound spirally 
on the outer periphery of the support rods in 
substantially crossing direction to the support 
rods, said wedge wire being arranged with its 
one side facing outward and two other sides 
forming a slit which widens radially inwardly 
between adjacent wedge wire portions and 
with an inward apex of said wedge wire being 
welded to the projecting portion of the support 
rods at crossing points of the wedge wire and 
the support rods; 

a container containing a liquid to be treated dis- 
posed outside of the rotary screen drum; 
a suction device connected to the rotary screen 
drum for reducing pressure in the rotary screen 
drum; and 

scraper means for stripping off cake produced 
on the outer periphery of the rotary screen 
drum, 

the width of said slit of the wedge wire being 
within a range between 1 micron and 150 
microns. 

2. A rotary drum type device as defined in claim 1 
which further comprises one or more rolls which are 
disposed in parallel to the screen drum with a pre- 
determined interval between the outer periphery of 30 
the roll and the outer periphery of the screen drum, 
said rolls being capable of pressing cake produced 

on the outer periphery of the screen drum and 
thereby enhancing dehydration of the cake. 

35 

3. A rotary drum type device as defined in claim 1 
which further comprises guide rolls which are dis- 
posed in parallel to the screen drum with a prede- 
termined interval between the outer periphery of 
said guide rolls and the outer periphery of the 40 
screen drum, and an endless belt provided along 
the guide rolls for covering the cake produced on 
the outer periphery of the screen drum. 

4. A rotary drum type device as defined in any of 45 
claims 1 to 3 which further comprises a wire brush 
provided in contact with the outer periphery of the 
screen drum and extending in the axial direction of 
the screen drum for preventing blocking of the slit of 

the wedge wire by the cake. so 



A rotary drum type device as defined in any of 
claims 1 to 5 which further comprises a line of fluid 
injecting nozzles provided in close proximity either 
to the inside or outside of the screen drum and 
extending in the axial direction of the screen drum 
for injecting fluid onto the screen drum and thereby 
rinsing the screen drum. 

A rotary drum type device as defined in any of 
claims 1 to 6 which further comprises a vibrator pro- 
vided at a location at which it can impart vibration to 
the screen drum. 

A rotary drum type device as defined in any of 
claims 1 to 7 which further coprises a filter material 
having a predetermined thickness and provided on 
the outer periphery of the screen drum. 

A rotary drum type device for separating solid parti- 
cles from a liquid comprising: 

a rotary screen drum including support rods 
extending in the axial direction of the screen 
drum and arranged generally cylindrically with 
a predetermined interval, said support rods 
having a projecting portion in a radially outward 
end portion, and a plurality of rings disposed in 
parallel to each other each of which is made of 
a wedge wire wound annularly on the outer 
periphery of the support rods in substantially 
crossing direction to the support rods, said 
wedge wire being arranged with its one side 
facing outward and two other sides forming a 
slit which widens radially inwardly between 
adjacent wedge wire portions and with an 
inward apex of said wedge wire being welded 
to the projecting portion of the support rods at 
crossing points of the wedge wire and the sup- 
port rods; 

a container containing a liquid to be treated dis- 
posed outside of the rotary screen drum; 
a suction device connected to the rotary screen 
drum for reducing pressure in the rotary screen 
drum; and 

scraper means for stripping off cake produced 
on the outer periphery of the rotary screen 
drum, 

the width of said slit of the wedge wire being 
within a range between 1 micron and 150 
microns. 



5 



7. 

10 



8. 

75 



9. 

20 



5. A rotary drum type device as defined in any of 
claims 1 to 4 which further comprises a scraper 
plate provided in contact with the outer periphery of 
the screen drum and extending in the axial direction 55 
of the screen drum for preventing blocking of the slit 
of the wedge wire by the cake. 



10. A rotary drum type device as defined in claim 9 
which further comprises a filler including a plurality 
of filler plates in the form of thin plates having a 
thickness which enables the filler plates to be 
inserted in the slits between the rings and each 
being provided for each of the slits and a holder rod 
holding these filler plates, said filler being disposed 
in the axial direction of the screen drum in such a 
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manner that the filler plates are inserted in the 
respective slits between the rings. 

11. A method for manufacturing a rotary screen drum 
used for the rotary drum type device for separating s 
solid particles from a liquid as defined in claim 1 
comprising the steps of: 

(a) preparing for a screen drum manufacturing 
apparatus including a screw supported rotata- 10 
bly on a support frame; 

rails laid under the screw; 

a screw cover which extends coaxially with 

the screw and is threadedly engaged on 75 

the screw and has wheels rotatably 

engaged with the rails, said screw cover 

sliding along the screw by rotation of the 

screw; 

an annular front support rod holder rotata- 20 
bly supported in the vicinity of a foreward 
end of the screw cover and holding one 
end portions of support rods; 
an annular rear support rod holder rotata- 
bly supported in the vicinity of a rear end of 25 
the screw cover and holding the other end 
of the support rods; 

drive means for driving and rotating the 
front support rod holder; 
a wedge wire supply drum for storing a 30 
wedge wire; 

a pressure roll which is disposed in parallel 
to the screw cover at a predetermined 
interval from the outer periphery of the 
screw cover for pressing the wedge wire 35 
wound on the support rods to the support 
rods; 

a wedge wire holder which is mounted on a 
frame vertically pivotably at a location 
immediately before the wedge wire is 40 
wound on the support rods and has a 
wedge wire insertion opening having a size 
slightly larger than the cross section of the 
wedge wire and having a configuration 
similar to the cross section of the wedge 45 
wire and which has a foremost end portion 
having a configuration similar to a bird's 
bill; and 

a laser welder disposed at a location 
immediately after the wedge wire is wound so 
on the support rods; 

(b) placing support rods having a projection in 
a radially outward end portion circumferentially 
generally in a cylindrical configuration between 55 
the front support rod holder and the rear sup- 
port rod holder and holding the support rods by 

the front and rear support rod holders; 



(c) feeding the cylindrical support rods in one 
direction by rotating the screw and simultane- 
ously feeding the wedge wire from the wedge 
wire supply drum and winding the wedge wire 
on the cylindrical support rods through the 
wedge wire holder; and 

(d) welding an inner apex portion of the wedge 
wire to the projections of the support rods at 
each crossing point of the wedge wire with the 
support rods. 
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FIG. 2 
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(54) Rotary drum type device for separating solid particles from a liquid 

(57) A rotary drum type device (1) for separating 
solid particles from a liquid includes a rotary screen 
drum (2) having support rods (4) extending in the axial 
direction and arranged cylindrical! y and having a pro- 
jecting portion in a radially outward end portion, and a 
wedge wire (5) wound spirally on the outer periphery of 
the support rods (4) in substantially crossing direction to 
the support rods (4). The wedge wire (5) is arranged 
with its one side facing outward and two other sides 
forming a slit which widens radially inwardly between 
adjacent wedge wire portions and with an inward apex 
of said wedge wire being welded to the projecting por- 
tion of the support rods at crossing points. The rotary 
drum type device further includes a container (8) con- 
taining a liquid to be treated disposed outside of the 
rotary screen drum (2) for reducing pressure in the 
rotary screen drum (2), and a scraper (12) for stripping 
off cake produced on the outer periphery of the rotary 
screen drum. The width of the slit of the wedge wire (5) 
is within a range between 1 micron and 150 microns. 
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